As reported previously,1) the authors isolated from the natural marine environment three Alteromonas spp. which produced subtilisin in hibitor. Among these, strain B-10-31 showed the highest inhibitory activity. The general im portance and significance of protease inhibitors have already been summarized,1) and it is known that the production of the inhibitor by naturally occurring microorganisms depends not only on the physiological characteristics of the strain but also on the cultivation conditions. As numerous substrates are available for the medium, it is neces sary to find the most effective media for the maximum production of the inhibitor. This paper examines the effects of various sub strates and physiological factors on the growth and production of the inhibitor, here named "Marino -statin", as well as the general properties of the crude inhibitor.
Materials and Methods

Microorganisms
Marine Alteromonas sp. B-10-31 which had been isolated from seawater1) was used throughout this experiment.
Growth and Cultivation
The strain was inoculated in 100ml of "MP" of inhibition against subtilisin was not linear above a concentration which displayed 84% in hibition (Fig. 1) . Based on this data, all the ex periments were carried out within the range that showed a linear relationship between Marinostatin concentration and the percentage of inhibition (i. e., 0-84% inhibition). Table 1 shows the effect of seawater concentra tion on the growth of the strain and the produc tion of Marinostatin. Full strength seawater was the most effective for Marinostatin production as well as for growth of the strain. Diluted or con centrated seawater were not effective. For this reason, 100% (v/v) seawater was used for examining the effects of initial pH and nutrients on the pro duction of Marinostatin. The effect of NaCl is shown in Table 2 . The optimal concentration of NaCl was 3.50% (w/v) but the inhibitor production as well as growth were lower than those in 100% (v/v) seawater.
The Effect of Various Factors on the Growth of the Strain and Production of Marinostatin
From the results shown in Table 3 , the initial pH of 6.0 was found to be optimal for both produc tion and growth. Consequently, the initial pH of the MP medium in 100% (v/v) seawater was set at 6.0 for further investigations. When Marinostatin was produced, the final pH of the broth changed to about 7.0. Table 4 shows the effect of carbon sources. Several carbohydrates such as glucose, sucrose, maltose, starch and mannitol were effective in promoting both pro duction and growth. Among them, glucose was most effective and the optimal concentration for production was 0.05% (w/v). Inulin and sorbitol were effective for growth but had an inhibitory effect on inhibitor production. Arabinose, xylose, innocitol, and sodium citrate were not effective either for production or growth. From these results glucose was added at the concentration of 0.05% (w/v) to 100% (v/v) seawater MP medium at pH 6.0.
From the results shown in Table 5 , it is apparent that inorganic nitrogen compounds were not suitable for growth and inhibitor production. A few complex organic nitrogen sources like gelatin and meat extract were effective for growth but were fairly ineffective for production. Among the various nitrogen and complex nutrient sources, polypepton was found to be the most suitable for growth as well as production and the optimal con centration was 0.6% (w/v). The final medium for the study of the time course of growth was com posed of 0.05% (w/v) glucose, 0.1% (w/v) Bacto -yeast extract (Difco), and 0.6% (w/v) polypepton (Daigo) in 100% (v/v) seawater at pH 6.0. Fig. 2 shows the time course of growth of the strain, variation of pH, and production of the inhibitor. The lag phase of the strain was within 9 hrs, followed by an exponential growth phase up to 39 hrs with a maximum OD660 of 2.6. Then the strain reached a stationary phase of growth. The production of Marinostatin was almost parallel to the growth of the strain just before the stationary phase. Maximum production was reached after 24 hrs cultivation (22.0 Unit/ml) and this level was maintained for 9h, followed by a rapid decline in inhibitory activity. This might be caused by the production of proteolytic enzyme by the strain during the stationary growth phase. However, there was not much variation of the pH in the broth and pH remained between 6 and 7 throughout the time of the experiment.
Thermostability and pH Stability of Marinostatin
As shown in Fig. 3 From the studies of carbon and nitrogen sources it became clear that a small amount of glucose (0.05% w/v) and a fairly high concentration of polypepton (0.6% w/v) were advantageous to Marinostatin production.
In the case of an amylase inhibitor-producing microbe carbohydrate was essential,9) whereas a protease inhibitor producer needed a nitrogen compound added in the form of a polypepton.4-7) Recently, OHUCHI et al. 10) showed that L-arginine, L-phenylalanine and L-tyrosine enhanced the pro duction of aminopeptidase B inhibitor "Arpha menines" because they are the precursors of Arphamenines.
From the time course study shown in Fig. 2 , it can be seen that proteolytic enzyme produced by the strain hydrolysed Marinostatin and, as a result, inhibitory activity declined remarkably.
No re port is so far available concerning the hydrolyza tion of inhibitor by self-produced protease. This Marinostatin-producing strain seems to be a very unique type of microorganism.
In general, secondary metabolites, such as antibiotics or enzyme inhibitors are produced more profusely when the producing microorganisms are exposed to extreme conditions. One of the most important conditions is the growth temperature. MURAO and SATO4) 
